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(57)Abstract 

PURPOSE: To obtain a slurry compsn. for ceramic green sheet permitting easy adjustment of viscosity having no 
fear for generating crack in the drying stage of a formed sheet by using a high boiling solvent and a low boiling 
solvent in combination and setting proportion of the amt. of each solvent at a specified value. 
CONSTITUTION: The title slurry compsn. is constituted of ceramic powder contg. at least a binder and a solvent, 
wherein a mixed solvent having a constitution as described hereunder is used. Said solvent consists of a high 
boiling solvent having >110° C b.p. and a low boiling solvent having <90° C b.p. and the amt. of said high boiling 
solvent is set at a value that the viscosity of the slurry exceeds 8,000 cP when the viscosity of the slurry is 
aajusted with said high boiling solvent alone. The ami of said low boiling solvent is set simultaneously at a value 
that the viscosity of the slurry is below 3,000 cP when the viscosity of the slurry is aajusted with said low boiling 
solvent alone. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 9Jpdl.ncipi.gojp/PA1/result/detail/main/wAAA04aWLVDA364065056... 2005/09/1 5 



(19>B*BHeiW (J P) 02) & $(B2) (ll)»tHHH4Hir#* 

#&¥7- H2953 

(24) (44)^B 7 ^(1995)12/3 6 B 



(51) IntCL' 888512^ FI 83B^tBBf 

C0 4B 35/622 

C 0 4 B 35/ 00 D 

G 



359§©R1(^ 3 H) 





f$RP862 -222818 


(71) CUBA 999999999 












(22) ASKS 


raft62#(1987) 9 £ 5 B 


SBOJMttBltfhaS'HriSa 








(72)3M*£ /II* »- 






ttBPFl -65058 






(43)&BIB 


1^(1989) 3 M 10 B 


























(56)#5fcfc« #11 B360-231458 (J P, 


A) 






#W B362- 17063 (J P. 


A) 






#&§ 8359-129189 (J P, 


A) 



(54) [»W<0£*M «S***U~>^MB*9UH»aWr 



ccD^t*mtf k**-^-- Fffiiaott7$ * 



10 



serosa* 

v%v?mmmz. F**-:/u-F^n--;w««tt 

&?dm<DMZ&< UrttS«rffi< bttm&tc 



3 

3fc-c«. &^iiJR^^©fi©f^&<L'K?s2>*i&:b 
tret,**. 

JEi^er SS*^E-r-2> c «t K: «fc 0 teS©i8M*tf fc 
•ffi-c« v Si%mKttil£i^te«fc^^W©g*4>fc< 

too. jaSittatcDtgreBiniiiiEfiicc^ao-cuJi 

c®%mit±Mi<Dm%tcm&xrj;2tilLi><D-c. film 
Wmmx, hg«K^7 ? i;©^T 

C©fS9iW:. ±iS©Blft*ifeKT SiiLt 

^y-STfa^L/Zc^oteS^sooot^^^rx ( C p 

s) *iS;l£S&cia5£U ^ogi^MOt^mBff 

it,r*'j (pvb) ^> 

urn — .*f)VT}^-)v (j»*i58X!) 
aadn-iffitti/T^^y-srsasi/. -e©^^ 1 ;-©?!^ 
ttfcJraffgei^F©^^- h©*-? ? *©J%£tfciS«co 

t»TSI^fc. E^SH^tr>». lkq©Al l q,f&3£«C50g©FVB 



C2) 7- 1 1 2953 

4 

««a*iSfeS7ia©^7';-©s^«coi»rifeg. an 
% 1 m. 



Stfl- 

Ml 




(cps) 








1 


1000 


80 




ft 




2 


800 


100 


» 


II 




3 


600 


2000 


it 


it 


a 


4 


500 


3000 




m 


a 


5 


490 


8000 


it 


II 


a 


6 


350 


10000 


n 


It 


'» 


; 7 


300 


20000 


ft 


II 


it 



20 ?ermm&ic-o\.>i:mtTz>t, ^©fi^soomijar 

{C^-Ctta*3000cps£Ul<tO/c^ (t>84No.4,5,6, 

7) (c tt. m Jl» 3 /I'-catt? St. 
3£E<t;J<* hi©FafCfe^Si|©«i«f^(c«fcor#^L,-C 
55#!i|i|fcL£<fci5, *®i£JR. fitfc&CF+fl-i&r, 
TAi.q^^is— tc^fStsn&i,*. Lfc*J-?XC©<t 

-t-#»e>n& c©M*&>6i^i$©*5g«30 

oocpstrTiiisMtcies-r -sussa** <3 . $ Tcmmwm 

30 flfcfr. ^^©^^^^©^t^KK^lJ-C^it-r-S 
i. ttS*J8000cpstiT (fS^No.1,2,3,4,5) 

ufc^^-cjyji©-.^?,. ^^y-©«fgtt v mm* 

(Cit 3000cps=SrT@ 4{fiiC. JS^tC «8000cps£&;t 
40 ff&S. 

^i«©s?if4No-3©^5y-tc-p^rjliW 

^K-eoOnraHqOff^-CH^fciCS. ttS*10000cp 
sKS-eiiS-r-5©tC2BIS©S^*SLfc. SfclD 

«:«t»)^:#<^Sjrr.S)fc»fc. ^-h^^F (20-25 

*C) {C§fK8jl'5©tta[tCi(lS-r.5C<!:li^«)rH^r* 
50 i^tfii^iSiT** h ^p;n?i/>4ffli>, x 



♦ 



(3) 

5 

=y "J -©ttffitoooocpsfc&S J: 5-e-©ia$S©fi£iSg 
brillltefrft SEEcc«tOttS*ioooocps*-c 

#ffc L, C 4 (C <fc o "CiftWctf h-o t C 5 tt 4*© 
C © J: 5 ESE - JTOSSftK: J: Zti>&Sm<Dlj&> Jc^ffi 

i§i&4£{KfflU ©&i£©S£g?3£L7tSK:ig! 

fete. C<D^-C^ffl-C#Si8i^^«(3:. ftSttuo 
•C«±©fcco-C*o-C. Witfn- *T*a— Jl/ 20 

*s*ra^*r?> (8&.£i56.5*C> &4"C*9. *rcffie& 
^^Miti. ^*i9o-cjyTofc©-r*or, mtihy 

*O^X^U> (j&SWC) . 

78-C) . 7"feh> (&.S.56. TO tti'-C*4. SfctCC 

©#6^ffi8ir#£iBi^jttP\roK|&e>-3\ fva. -ha 
-te-rt/O-;*. jtfyx^u:^ x^;n».»vn— * % 
* ? y ;i/®x^ 4**flya-r s c 4 *i-c £ * . 

c©«w©x^y-«jiwrr», iSf»jSS«i®»^« 30 
Jg<b£-fe7 s ? *ta*tc^iiL.-ctta*J3ooocps=£T@ 

•7 y-«s««(c«BE/a:fo*a«c«tor«Sji©fi%« 
cr^-f«R:R»pr**«, *g8t©fi*«csi&^ £ 

6. SB#ratc^©a^«cen. te&©iU£**tT&*> 

^©*-CHiSLfcJS^©ttS*i8000cps*ffii-S J: 5 (c 



1#&¥7- 1 1 2 953 
6 

#*fas 3 ax i> f 7 9 * a^-r a tiara t>. 
SI fife 09 

«Ttc c ©^©sofeflteie-r . 

fl£&*i§a£4L-ci- y *cui<x?u> m&sro . m 

m.^mmt vx n -^i/tvr^-^ m^issro 

tttl^ftm^. cne>©^S«rlkq©Al a 0i*&^tC50g 

©wBtfttcssflDLr*^ y -*is$iLfc. -e©^.#. 
«&$T* * n — j/*r>l'a - jwwh*. 0 1 *©s 
»to.6£##KLr400nl4U t.tcmM!^imx$>i 

Y y *cuux?- u>©g»gr 1 «©s$*4no.3£#3*k:c 

■Ctt^aSfi*J600ml 4 fc.5«t 5 200ml{CS3£ Dfc. 

i^nfc* -5 -©©»&«&*?■?* 0 . -e©ttm*is 
oocps"C «b -3 /c. 

g/c«EE& (Eft: -600nmHq) CC<t:0^5 y-©ttS 
*ioooocps(ci3&L/c 4 c 6, gb/ci^^ffl{ii4»-c 
* «3 . m£>xmmr$xte&$im*ft tc ^cttsx^tc. 

ftife©is*Dn-&. 

5. f7u»^©^a±<ss{>6n&^o/c. 

^W©S6* 

feLh©ift^6l96*«:«t 5KC©^^©-b^ 5 ■? 

y-ifflJ5S!»K:<tti«. *g«i£i/ciS 

sooocps^a^saccg^i,. *>oi£»^)iag(Ds*w 

IB)6ft£tttt£ ^ 9 y -* /cti^©ttffi7!>J 30 

oocpstrTisi-satcsSL/fc*^. mm&Dtt&tfitt 
(g<riiarM©^?/5:^5y-<fc-r-scidi-ctf. s/c 
aSSffl S txx l> S «ff ^(c «fc 5 ttggg|g©BgK:e& * 

5 C £ #; *>-^#j£^*5&B$ra©**E T*^* 3 

^ ^.(c^ =7 y -©ttfi^{cisaj*s«IK «fc ^, x 
9V£2t\Zfc#>ic. X5'j -©ttS^SI©®*^^:* 

<M-n*c<fc?ri%±-r-5c4*i-c*5. -eiz-ct©^ 
©^•7 y e«. fm ■ n&mvmiomzmcxtem 



JP,07-1 129533 [CLAIMS] 



Page 1 of 1 



\ 

* NOTICES * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the slurry constituent which comes to add a binder and a solvent to ceramic powder at least. Said solvent consists of a 
high-boiling point solvent of the boiling point 1 10 degrees C or more, and a low-boiling point solvent of the boiling point 90 degrees 
C or less. It is set as the amount in which viscosity when the amount of a high-boiling point solvent adjusts a slurry only with this 
high-boiling point solvent exceeds 8000 centipoises. And the slurry constituent for ceramic green sheets characterized by being set as 
the amount in which viscosity when the amount of a low-boiling point solvent adjusts a slurry with said high-boiling point solvent is 
less than 3000 centipoises. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

Invention of ********** G n industry relates to the slurry constituent used as the raw material at the time of manufacturing a ceramic 
green sheet with a doctor blade method. 

Although the sheet metal made from a ceramic used for a Prior-art ceramic multilayer capacitor, Multilayer IC, etc. is manufactured by 
a doctor blade method, roll diffusion bonding, or the extrusion method, it is using as the raw material the ceramic slurry which added 
the binder and the solvent to ceramic powder and was mixed in the doctor blade method. A doctor blade method begins to pass on a 
belt the slurry which is the raw material, and extends this thinly with the cutting edge called a doctor blade, and the quality of the sheet 
metal obtained in the obtained green sheet although it is the approach of obtaining the sintered compact of a desired configuration 
cutting or by carrying out punching and sintering is greatly influenced by the property of the slurry which is a raw material. For 
example, when there are few amounts of a solvent and viscosity is high, kneading nature worsens, un-arranging, such as dispersion in 
a consistency and generating of a crack, arise, and when the amount of a solvent is made [ many ] and viscosity is made low, un- 
arranging [ of a crack occurring in the case of shaping and desiccation ] arises. 

Thus, the property which disagrees with the slurry for green sheets in the time of kneading and the time of shaping is required, 
therefore efforts are paid in the former to selection of a solvent, adjustment of the amount of a solvent, etc. 

For example, in the low-boiling point solvent, since the rate of drying is quicker than the contraction rate of a ceramic Plastic solid and 
it is easy to produce a crack, comparatively many high-boiling point solvents are used, and get down, and in being this high-boiling 
point solvent, in order that removal by reduced pressure may take time amount, viscosity is adjusted by adjusting temperature together 
with reduced pressure. Moreover, by the approach indicated by ^,59-195573^, by lessening the amount of a binder and a plasticizer 
in the case, and adding a binder and a plasticizer to mixing in the case of shaping, the time of kneading and the time of shaping are 
changed in viscosity, and considering as the viscosity suitable for each is performed. 

Although viscosity becomes low with the rise of temperature by the approach temperature adjusts viscosity when the trouble, however 
high-boiling point solvent which invention tends to solve are used, it is difficult for the correlation of temperature and viscosity to 
have not become settled correctly, and also to set up temperature correctly, and exact viscosity control is difficult after all. 
Moreover, by the approach of changing the time of kneading, and the time of shaping in the amount of a binder or a plasticizer, 
although viscosity may be able to be adjusted as expected, since the binder and plasticizer which are added after kneading will fully be 
mixed and distributed, a possibility that dispersion may arise is in product quality much. 

This invention was made in view of the above-mentioned situation, and viscosity control is easy and it aims at offering the slurry 
constituent for ceramic green sheets without a possibility that a crack may occur at the time of shaping sheet desiccation. 
In order that invention of ****** for solving a trouble may attain the above-mentioned purpose The boiling point uses a high-boiling 
point solvent 1 10 degrees C [ or more ] and a low-boiling point solvent 90 degrees C or less as a solvent It is set as the amount in 
which viscosity when only this high-boiling point solvent adjusts a slurry for the amount of a high-boiling point solvent exceeds 8000 
centipoises (cps). And viscosity at the time of adjusting a slurry for the amount of a low-boiling point solvent with said high-boiling 
point solvent is characterized by setting it as the amount which is less than 3000cps. 

That is, it is further related with the ease of adjustment of viscosity etc., and this invention is made as a result of experimenting and 
examining many things as follows, the relation between the viscosity of a slurry, and the generating degree of kneading nature or a 
crack, and. 

as ceramic powder - 20aluminum3 powder — using — this — as a binder — poly vinyl butyral (PVB) — moreover, n-hexyl alcohol 
(158 degrees C of boiling points) was added and kneaded as a solvent, respectively, the slurry was adjusted, and it investigated about 
the generating situation of the crack of the kneading nature of the slurry, and the shaping sheet at the time of desiccation. The 
combination rate considered as the combination rate which added 50g PVB to 20aluminum3 1kg powder, changed n-hexyl alcohol 
into this gradually in 300- 1000ml, and was added, and investigated the existence of the coarse grain in the sheet fabricated with 
viscosity, kneading nature, and a doctor blade method about each of seven sorts of slurries from which the amount of solvents differs, 
and the existence of the crack of the sheet after desiccation, respectively. A result is as being shown in the 1st table. 
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If it kneads with a ball mill when kneading nature was examined first, the amount of a solvent is set to 500ml or less and viscosity is 
set to 3000cps or more (sample No.4, 5, 6, 7), a slurry will adhere according to the adhesion of a binder between a ball and a pot, a ball 
will stop rotating consequently, kneading will become inadequate, and 20aluminum3 powder will not be distributed by homogeneity. 
Therefore, in such a case, coarse grain mixes into a desiccation sheet and a smooth sheet is no longer obtained. It is necessary to adjust 
the viscosity at the time of kneading to the value which is less than 3000cps from this result, and to also make the amount of a solvent 
into the amount according to it. 

On the other hand, since there will be many amounts of solvents, and a powder grain spacing will become large, consequently 
contraction will become large if the generating situation of the crack at the time of desiccation is examined, and viscosity is 8000cps or 
less (sample No. 1, 2, 3, 4, 5), a crack occurs at the time of desiccation. 

Therefore, it is necessary to make viscosity of a slurry into the value which is less than 3000cps at the time of kneading, and to make it 
into the value exceeding 8000cps from the above two points, at the time of shaping. 

It carries out by using together a low-boiling point solvent and a high-boiling point solvent for adjustment of such viscosity by this 
invention, and adjusting the amount of a solvent. 

That is, when the approach by the reduced pressure currently conventionally performed as a viscosity control means was enforced by 
the pressure of -600mmHg after kneading about the slurry of sample No.3 of the 1st table, two days of long duration was taken to 
adjust viscosity even to lOOOOcps. Moreover, although the solvent removal by heating was considered, since the viscosity of a slurry 
was sharply changed with temperature, it was very difficult at the time of sheet forming (20-25 degrees C) to adjust to the viscosity as 
expected, and was not practical. 

Moreover, after kneading by adjusting the amount of the solvent so that it may change to the above-mentioned n-hexyl alcohol which 
is a high-boiling point solvent and the viscosity of a slurry may be set to 2000cps using the trichloroethylene which is a low-boiling 
point solvent, reduced pressure adjusted viscosity to lOOOOcps. Although the time amount which adjustment of viscosity took was 15 
minutes and it was a short time very much, when drying after fabricating on a sheet, the crack occurred. This is because it originates in 
that there are few amounts of a solvent, the drying time of a sheet is quick and the drying shrinkage of a sheet is too early according to 

Although there is also a method of adjusting the viscosity of a slurry suitably by furthermore changing the amount of a binder or a 
plasticizer in the time of kneading and shaping, as mentioned above, when a binder etc. does not distribute to homogeneity, by this 
approach, fear, like dispersion arises is in quality. 

Thus, the satisfaction ****** result presupposed that all of an approach that change the amount of additives other than solvents, such ' 
as the approach of the viscosity control by reduced pressure and heating, the approach of using a low-boiling point solvent, and a 
binder, are set as the amount which was not obtained, used together the high-boiling point solvent and the low-boiling point solvent by 
this invention there, and mentioned the amount of each solvent above. 

In addition, the boiling point is a thing 1 10 degrees C or more, the high-boiling point solvents which can be used by this invention are 
n-hexyl alcohol (158 degrees C of boiling points), n-butyl alcohol (1 17 degrees C of boiling points), a cyclohexane (156.5 degrees C 
of boiling points), etc., the boiling point is a thing 90 degrees C or less, for example, low-boiling point solvents are trichloroethylene 
(87 degrees C of boiling points), ethyl alcohol (78 degrees C of boiling points), an acetone (56.5 degrees C of boiling points), etc. The 
binder which can furthermore be used by this invention can use not only PVB but PVA, a nitrocellulose, polyethylene, ethyl cellulose, 
polymethacrylic acid ester, etc. 

In the slurry constituent of invention of ******, since it is adjusted so that a high-boiling point solvent and a low-boiling point solvent 
may be added to ceramic powder and viscosity may be less than 3000cps, the kneading nature of a slurry can consider as a 
homogeneous slurry good therefore. Since the solvent which a high-boiling point solvent will also be removed a little if a low-boiling 
point solvent is mainly removed when reducing the amount of a solvent, although a slurry reduces the amount of a solvent by 
approaches, such as reduced pressure, after kneading and being fabricated to the shape of a sheet, and a low-boiling point solvent and 
high-boiling point solvent is azeotropic mixture, and is removed anyway is a low-boiling point solvent, the amount of a solvent is 
reduced for a short time, and adjustment of viscosity is performed. And since it has set up so that viscosity when only a high-boiling 
point solvent adjusts may exceed 8000cps in the slurry constituent of this invention, in the case of shaping and desiccation, a solvent 
becomes sufficiently little, viscosity is high, therefore even if it dries a sheet Plastic solid, there is no possibility that a crack may 
occur. 

Fruit ** The example of this invention is described below in an example. 

As a low-boiling point solvent, using respectively n-hexyl alcohol (158 degrees C of boiling points) as trichloroethylene (87 degrees C 
of boiling points), and a high-boiling point solvent, these solvents were added with 50g PVB to 20aluminum3 1kg powder, and the 
slurry was adjusted. The amount of n-hexyl alcohol which is the high-boiling point solvent referred to sample No.6 of the 1st table, 
and set them to 400ml, and the amount of the trichloroethylene which is a low-boiling point solvent was set as 200ml so that it might 
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refer to sample No.3 of the 1st table and the total amount of solvents might be set to 600ml. 
The kneading nature of the obtained slurry was good and the viscosity was 1 800cps. 

Moreover, when the viscosity of a slurry was adjusted to lOOOOcps with the manometric method (pressure: -600mmHg) the required 
adjustment time amount is 14 minutes, and was able to perform viscosity control extremely in a short time. The solvent evaporation at 
this time is about 200ml, and this is considered that the trichloroethylene by which an addition is equivalent to that evaporation mainly 
evaporated. 

Sheet forming of the slurry after viscosity control was carried out, and when it was made to dry, generating of a crack was not 
accepted at all. 

According to the slurry constituent for ceramic green sheets of this invention, so that clearly from the explanation more than an effect 
of the invention Use together a high-boiling point solvent and a low-boiling point solvent as a solvent, and it is set as the amount in 
which viscosity when only this high-boiling point solvent adjusts a slurry for the amount of the high-boiling point solvent exceeds 
8000cps. And since it was set as the amount in which the viscosity at the time of adjusting a slurry for the amount of a low-boiling 
point solvent with said high-boiling point solvent is less than 3000cps It can consider as a slurry with the sufficiently low viscosity at 
the time of kneading, and good kneading nature. Moreover, since a low-boiling point solvent is quickly removed in the case of the 
viscosity control by the manometric method usually adopted, viscosity control can be performed in a short time. And since a high- 
boihng point solvent is hard to be removed by short-time reduced pressure and the viscosity of a slurry is mainly determined by the 
high-boihng point solvent, the viscosity of a slurry can prevent separating greatly from an expected value. And in the slurry of this 
invention, since the amount of the solvent at the time of shaping and desiccation can be reduced and viscosity can be carried out as 
expected, a shaping sheet can be dried, without generating a crack. 



[Translation done.] 
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